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I. REAL PARTY IN INTEREST 

The real party in interest in connection with the above identified patent application is 
Koninklijke Philips Electronics, N.V., the assignee of record. 
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IL RELATED APPEALS AND INTERFERENCES 

There exist no related appeals or interferences in connection with the above-identified 
patent application. 
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III. STATUS OF CLAIMS 

Claims 1-10 and 12 were pending in this application and stand rejected. Claim 1 1 has 

been cancelled. Claims 1-10 and 12 are being appealed. 
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IV. STATUS OF AMENDMENTS 

Amendments to claims 1, 5, 7 and 8 were filed after issuance of the final Office Action 
dated November 23, 2007, which were entered as per the Advisory Action of February 8, 2008. 
AH previous amendments have been entered. 
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V. SUMMARY OF CLAIMED SUBJECT MATTER 

Claim 1 is directed to an X-ray imaging device with computer means which is provided 
for visualizing blood flow in a coronary vascular tree of a patient (page 5, lines 12-25). The 
visualization is effected based on data which contain a first set of X-ray projection images (1) of 
the vascular tree in various phases of a heart cycle, a first ECG (2) of the patient recorded 
simultaneously with the first set, a second set of X-ray projection images (6) recorded during or 
after administration of a contrast agent and a second ECG (7) of the patient recorded 
simultaneously with the second set. (page 5, lines 12-25; page 5, lines 26-29; FIG. 1, ref. 1 , 2, 6, 
7). The computer means comprise la program control which operates in accordance with the 
meihod steps for determining a time-dependent concentration of the contrast agent within a three- 
dimensional sttucture of the vascular tree, (page 5, line 30 through page 6, line 5). The method 
steps include reconstruction of the three-dimensional structure of the vascular tree during the 
various phases of the heart cycle using the first set of X-ray projection images (1) and splitting of 
the structure into a number of vascular segments (5). (page 5, lines 12-25; FIG. 1, ref. 1, 5). The 
method steps include determining the time-dependent concentration of the contrast agent within 
the reconstructed three-dimensional structure of the vascular tree by a) assignment of the second 
set of X-ray projection images (6) ito a respective phase of the heart cycle using the recorded 
second ECG (7); b) finding local image areas assigned to the individual vascular segments within 
the second set of X-ray projection images (6) corresponding to spatial positions of the vascular 
segments in the respective phase of the heart cycle according to the three-dimensional structure 
of the vascular tree; and c) determining the concentration of the contrast agent within the 
vascular segments (8) by evaluating an X-ray absorption within the local image areas found in 
the method step b). (page 5, lines 26-29; page 5, line 30 through page 6, line 5; FIG. 1, ref. 6, 7, 
8). The method steps include visualization of flow of the contrast agent through the three- 
dimensional structure of the vascular tree according to the time-dependent concentration of 
contrast agent, wherein the recording of the first and second set of X-ray projection images (1, 6) 
is effected at a plurality of projection angles, (page 5, line 30 through page 6, line 5; page 6, lines 
6-19; FIG. 1, ref. 1,6,9). 
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Claim 7 is directed to a computer program for an X-ray imaging device for visualization 
of the blood flow in a coronary vascular tree of apatient (page 5, lines 12-25; page 6, lines 6- 
1 9). The computer program received as input variables data which contain a first set of X-ray 
projection images (1) of the vascular tree in various phases of a heart cycle, a first ECG (2) of the 
patient recorded simultaneously w*h the first set, a second set of X-ray projection images (6) 
recorded during or after the adminikration of a contrast agent and a second ECG (7) of the 
patient recorded simultaneously with the second set. (page 5, lines 12-25; page 5, lines 26-29; 
FIG. 1. ref- 1, 2, 6, 7). The computer program on the computer means of the X-ray imaging 
device implements a program control which operates in accordance with method steps for 
determining a time-dependent concentration of the contrast agent within a three-dimensional 
structure of the vascular tree, (page? 5, line 30 through page 6, line 5). The method steps include 
reconstruction of the diree-dimensional structure of the vascular tree during the various phases of 
the heart cycle using the first set of ; X-ray projection images (1) and splitting of the structure into 
a number of vascular segments (5)[ (page 5, lines 12-25; FIG. 1, ref. 1, 5). The method steps 
include determining the time-dependent concentration of the contrast agent within the 
reconstructed three-dimensional structure of the vascular tree by a) assignment of the X-ray 
projection images of the second sejt (6) to a respective phase of the heart cycle using the recorded 
second ECG (7); b) finding local linage areas assigned to the individual vascular segments within 
the X-ray projection images of the;}second set (6) that correspond to spatial positions of the 
vascular segments in the respective phase of the heart cycle according to the three-dimensional 
structure of the vascular tree; and c) determining the concentration of the contrast agent within 
the vascular segments (8) by evahjating an X-ray absorption within the local image areas found 
in the method step b). (page 5, lines 26-29; page 5, line 30 through page 6, line 5; FIG. 1 , ref. 6, 
7, 8). The method includes visualization of flow of the contrast agent through the three- 
dimensional structure of the vascuW tree according to the time-dependent concentration of the 
contrast agent, wherein the recording of the first and second set of X-ray projection images (1, 6) 
is effected at a plurality of projection angles, (page 5, line 30 through page 6, line 5; page 6, lines 
6-19; FIG. 1, ref. 1, 6, 9). Il 
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Claim 8 is directed to an X-ray imaging method for visualizing blood flow in a coronary 
vascular tree of a patient, (page 5, lines 12-25). The method includes a) recording a first set of 
X-ray projection images (1) of the vascular tree during various phases of a heart cycle while 
simultaneously recording a first ECG (2) of the patient, where the recording of the first set of X- 
ray projection images are performed at a plurality of projection angles; b) reconstruction of a 
three-dimensional structure of the vascular tree during the various phases of the heart cycle from 
the first set of X-ray projection images (1) and splitting of the structure into a number of vascular 
segments (5); c) recording of a second set of X-ray projection images (6) of the vascular tree 
during or after administration of a contrast agent while a second ECG (7) of the patient is being 
recorded, where the recording of the second set of X-ray projection images is performed at a 
plurality of projection angles; and d) determining a time-dependent concentration of the contrast 
agent within a three-dimensional structure of the vascular tree as reconstructed in the method 
step b). (page 5, lines 12-25; page 5, lines 26-29; page 5, line 30 through page 6, line 5; page 6, 
lines 6-19; FIG. 1, ref. 1, 2, 5, 6, 7). The time-dependent concentration is performed by aa) 
assignment of the X-ray projection images of the second set (6) to a respective phase of the heart 
cycle using the recorded second EGG (7); bb) finding local image areas assigned to the individual 
vascular segments within the X-ray projection images of the second set (6) corresponding to 
spatial positions of the vascular segments in the respective phase of the heart cycle according to 
the three-dimensional structure of the vascular tree; and cc) determining the concentration of the 
contrast agent within the vascular segments (8) by evaluating an X-ray absorption within the 
local image areas found in the method step.bb). (page 5, lines 26-29; page 5, line 30 through page 
6, line 5; FIG. 1 , ref. 6, 7, 8). The method also includes visualization of flow of the contrast 
agent through the three-dimensional structure of the vascular tree according to a time-dependent 
concentration of the contrast agent determined in method step d). (page 5, line 30 through page 6, 
line 5; FIG. l,ref. 9). 
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VI. GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 

The following grounds of rejection are requested to be reviewed on appeal. In particular, 
the Examiner rejected claims 1-10 and 12 under 35 U.S.C. §l03(a) as being unpatentable over 
United States Patent No. 6,442,235 to Koppe in view of United States Patent No. 7,180,976 to 

Wink. 
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Vn. ARGUMENTS 

i. REJECTION OF CLAIMS 1-10 and 12 UNDER 35 U,S.C. § 103(a) 
a. Claims 1-7 

The Examiner rejected claims 1-7 under 35 U.S.C. § 103(a) as being unpatentable over 
United States Patent No. 6,442,235 to Koppe in view of United States Patent No. 7,180,976 to 
Wink. The Examiner asserted that Koppe includes all of the features of independent claims 1 and 
7 except for the recording and utilization of any ECG in the imaging process. The Examiner 
asserted that it would have been obvious to modify Koppe with utilization of ECG recordings as 
described in claims 1 and 7 based upon the teachings of Wink in order to "determine the optimal 
viewing of the coronary tree" and in order to "improve volumetric reconstruction " (Final Office 
Action page 5, first paragraph). The Examiner also conceded that Koppe obtains its second set of 
x-ray images from a fixed position when utilizing dual x-ray detectors but asserts that when a 
single x-ray detector is utilized then two sets of x-ray images are taken from a plurality of 
projection angles. (Advisory Action page 2). 

Claims 1-7 include the features of detemaining the time-dependent concentration of the 
contrast agent within the reconstructed three-dimensional structure of me vascular tree by a) 
assignment of the second set of X-ray projection images to a respective phase of the heart cycle 
using the recorded second ECG; b) finding local image areas assigned to the individual vascular 
segments within the second set of X-ray projection images corresponding to spatial positions of 
the vascular segments in the respective phase of the heart cycle according to the three- 
dimensional structure of the vascular tree; and c) determining the concentration of the contrast 
agent within the vascular segments by evaluating an X-ray absorption within the local image 
areas found in the method step b). 

Applicants disagree with the Examiner's conclusion of obviousness and assert that 
modifying Koppe to include the claimed recording and utilization of ECG signals is mere 

{WP487234;1) 
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hindsight analysis. Koppe is directed towards a method of imaging blood flow as a function of 



time: 



The invention is based on the recognition of the feet that an image data 
set which may be a two-dimensional: or a three-dimensional image data 
set and contains information concerning the course of the blood vessels 
in the object to be examined, can be encoded in time in such a manner 
that it also contains information concerning the blood flow as a function 
of time. Such encoding in time is p erformed according to the invention in 
that the image data set is compared ' with a series of X-ray projection 
images: these X-rav projection imag e s are formed successively in time 
and contain the informatio n concerning the distribution of an injected 
contrast medium in the blood vessels at each time a differen t instant 
Because each X-ray projection image is individually compared with the 
image data set, that is, each image value of the image data set is 
compared with the image values of the individual X-ray projection 
images, it is quasi checked which parts of the vascular system contained 
in the image data set are filled with the contrast medium at the individual 
instants associated with the respective X-ray projection images. Using 
suitable reproduction methods, the image data set thus encoded in time 
can be converted into one or more images which show the blood flow as 
a function of time. {Koppe col. 1, line 48 through col. 2, line 3)(emphasis 
added). 

One of ordinary skill in the art would not replace the particular technique and sequenced steps 
described in Koppe with the claimed steps of assigning of a second set of X-ray projection 
images to a respective phase of the heart cycle using a recorded second ECG; finding local image 
areas assigned to the individual vascular segments within the second set of X-ray projection 
images corresponding to spatial positions of the vascular segments in the respective phase of the 
heart cycle according to the three-dimensional structure of the vascular tree; and determining the 
concentration of the contrast agent within the vascular segments by evaluating an X-ray 
absorption within the local image areas found. ! 

Additionally, Wink is directed towards ajrhethod of three-dimensional reconstruction 
imaging using rotational angiography: 

i 

<WP487234;1 J 
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The presented novel method includes creation of a surface model of a 
selected segment of interest of the cardiac arterial tree based on 
projections from a rotational acquisition. The method has the potential to 
build a model based on every projection that captures the heart at the 
same phase. Th* combination "f tha nartial model of the _sggment : off 
int^t with the automatic vo lumetric reconstruction of the entire 
tree using p " "f acquired projections, without regard to the 
raMiac: nbase. in for vi g n^iWinn :of the main vessels of the , 

coronary tree ^ to determine - the 'optimal working view- with reduced 
vessel overlap and without the need to manually create a surface model 
of the entire coronary tree, thereby reducing reconstruction time making 
the process more useful for real, time clinical application. (Wmk col. 5, 
lines 44-58)(emphasis added). 

The objective at Koppe is to "enableD the reproduction of the blood flow in an object to be 
examined as a function of time" which is accomplished by "time encoding of the X-ray image 
data set" (Koppe col. 1, lines 33-37 and col. 2, lines 17-18). As pointed out above, Wink 
describes combining a partial vascular model with a complete volumetric reconstruction of the 
coronary tree without regard tn the cardiac ohase for visualization and optimal working view. 
One of ordinary skill in the art would not look towards modifying Koppe to include the recording 
and utilization of ECG signals based on the Examiner's suggested modification of determining an 
optimal view or improving volumetric reconstruction. "The TSM test, flexibly applied, merely 
assures that the obviousness test proceeds on the basis bf evidence - teachings, suggestions (a 
tellingly broad term), or motivations (an eqtially broad term) - that arise before the time of 
invention as the statute requires." Ortho-McNei l Pharmaceutical. Inc. v. Mylan Laboratories 
2007-1223 p. 1 1 (Fed. Cir. March 31, 2008) 

Moreover, claims 1-7 include the features of reconstruction of a three-dimensional 
structure of the vascular tree during the various phases' of the heart cycle using a first set of X-ray 
projection images where the recording of the first set of X-ray projection images is effected at a 
plurality of projection angles and finding local image areas assigned to individual vascular 
segments within a second set of X-ray projection images corresponding to spatial positions of the 

(WP4$7234;1) : 
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vascular segments in the respective phase of lie heart cycle where the recording of the second set 
of X-ray projection images is effected at a plurali* of projection angles. Koppe describes a first 
technique for imaging blood flow as a function ofjtime as follows: 

i ! • :. 

The invention will be illustrated feereinafterjpn ihe basis of the flow chart 
of a first version of the method according to the invention which is 
shown in FIG. 2. After the iniualization: (step 100) and after a contrast 
medium injection, the C-arm 10 is step-wise rotated about its center and 
at the same time a series of m X-ray| projection images (for example, 
m=100) is formed, which projection! images represent the object 3 to be 
examined and the blood vessels that are present therein and are filled 
with a contrast medium, from different perspectives (step 101). TneX- 
ray projection images Dj constitute a|thiee-dimensional X-ray image data 

setK. j i i u . . J . t . 

During a step 1 02 which takes plaoelat theisame time or at a later instant 
rafter a further contrast medium imection), the jmapinp unit 12' 13' 
aennires a second series o f X-*rv Iproiection images Ej from a fixed 
perspective. During the subsequent step;10 ; 3 on the one hand correction 
is made for imaging errors [which are due, for example, to the 
imperfection of the imaging deyice |or to the mechanical deformation of 
the C-arm. On the other hand a: ihree-dimjensional reconstruction image 
R is formed from the X-ray projection imiges Di by means of a known 
reconstruction algorithm. In the step 104: a Reconstruction sub-image R* is 
formed from said reconstruction image R, which reconstruction sub- 
image contains, mainly or exclusively, infohnation concerning the course 
of the blood vessels in the region examihed. This reconstruction sub- 
image R' contains q voxels "Vl* which; aire characterized by their co- 
ordinates in space. (Koppe col. 4, lilies 2&-j55)(emphasis added). 

I :'I 

Koppe further describes another reconstruction technique as follows: 

A reconstruction sub-image R'jeanj also' be obtained in a manner other 
than that described with reference to FIG.|i2, for example, by subtraction 
angiography. To this end, two series jpf| X-ray projection images are 
formed from different X-ray pojsiticjns by!jmeans of the imaging unit 12, 
13, that is, once with and once ! without administration of contrast 
medium. The X-ray projection images oiffthe two series that are formed 
from each time the same X-ray positibn|are then subtracted from one 
another and the resultant projection images are reconstructed so as to 
form the desired reconstruction jsub-Smage'lR 1 . (Koppe col. 6, lines 3-13). 
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This latter technique in Koppe is lelied upon by the Examiner for teaching the claimed features 
of reconstruction of a three-dimensional structure of macular tree using a first set of X-ray 
projection images where the recording of the first fct o^X-ray projection images is effected at a 
plurality of projection angles and finding local image ia^s assigned to individual vascular 
segments within a second set of X-ray projection imag^corresponding to spatial positions of the 
vascular segments where the recording of meisecfd fjof X-ray projection images is effected at 
a plurality of projection angles. However, th& latker|t;|linique in Koppe utilizes the X-ray 
projection images of the two series that are formed fromieach time the same X-ray position 
through subtraction from one another to fonri-the desired reconstruction sub-image R . This is in 



contrast to the claimed feature of reconstruction of * See-dimensional structure of the vascular 

: I •; ;,:n 



tree using a first set of X-ray projection images wherejtde recording of the first set of X-ray 



projection images is effected at a plurality oftprojectiefe angles 

ill 



Claims 8-10 and 12 



The Examiner rejected claims 8-10 ahd 12 un^ 35 U.S.C. §l03(a) as being unpatentable 
over United States Patent No. 6,442,235 to iop/e in.-|iewiof United States Patent No. 7,180,976 
to Wink. The Examiner asserted ihat Koppe lincl :jdes&ll of the features of independent claim 8 
except for the recording and utilization of an^r ECGj iMue imaging process. The Examiner 
asserted that it would have been obvious to modify 'J^oppel with utilization of ECQ recordings as 
described in claim 8 according to Wink in oriler to j v d|tandin6 the optimal viewing of the 
coronary tree" and in order to "improve voliiinetric reconstruction." (Final Office Action page 5, 
first paragraph). The Examiner also conceded t^U^p* obtains its second set of x-ray images 
from a fixed position when utilizing dual x-ray c e^ectoijs but asserts that when a single x-ray 



detector is utilized then two sets of x-ray images are 



(Advisory Action page 2). 



! if 



Claim 8 includes the features of recoirdhig ^ j6rst*et of X-ray projection images of the 
vascular tree during various phases of a heaii cyclq w]ule simultaneously recording a first ECG 



(WP487234;1> 
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: i ! ! 1 . 1 

m 



M|J :|:L 



of the patient; recording of a second set of X*y ^pUges of the vascular tree dunng or 
after administration of a contrast agent while a ; se<U ||d of the patient is being recorded; and 
determining a ^dependent concentration of tU c^Jf** within the three-dunensional 
reconstructed structure of die vascular tree byj aa) U of the X-ray projection images of 
the second set to a respective phase of the heart c|cl|||igjthe recorded second ECG; bb) 
finding local image areas assigned to the individual segments within the X~ray 

projection images of the second set corresponding t<j g&al positions of the vascular segments in 
the respective phase of the heart cycle according to tjbj 5 1 



vascular tree; and cc) determining the codGeatrat^ agent within the vascular 



segments by evaluating an X-ray absorption within the 
step bb). | 

■ ^ 

Applicants disagree with the Examiner's core iisjon of obviousness and assert that 
modifying Koppe to include the claimed recording » |iatl^ation of ECG signals is mere 
hindsight analysis. Koppe is directed towards a metMb|lo^ imaging blood flow as a function of 



time: 



The invention is based on the rebognitaotoijolf rthe fact that an image data 



set, which may be a two-dimensionpl oi 
set and contains information concerning 



!|lhree-dimensional image data 

^ w _ m [course of the blood vessels 

in the object to be examined, can bje iicKjj^i in time in such a manner 

■ Lfe'the blood flow as a function 
laccordinp to the invention in 



that it also contains information pone 
of time. Such enco ding in t ime is perfoi 



Itkrfeb-dimensional structure of the 



l&cial image areas found in the method 

HI 



u 

Mi! 



p 



that the Image data set is compared vfeit^'--|a I series of X-rav projection 
junages: these X-ray projection !imajges|^' lfe successively in time, 
and contain the information concerning^ of an injected 

contrast medium in the blood vessels 'Kff fefeh time a dif ferent instant. 



Because each X-ray projection -image is |ndjlvidually compared with the 



'Mule of the image data set is 
^ej;| individual X-ray projection 



image data set, that is, each J image 

compared with the image values lofj „ . . 

images, it is quasi checked which daitii;^me vascular system contained 
in the image data set are filled \iith jthe |c|iftrast medium at the individual 
instants associated with the respec^V3|xfojay projection images. Using 

suitable reproduction methods, j the iim^e^j^ set encoded m time 
can be converted into one or moire imaged !^ich show the blood flow as 



(WP487234;!) 
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a function of time. (Koppe col. Mine 48jtf ou^h col. 2, line 3)(emphasis 
added). 



Ml. 



One of ordinary skill in the art would not replUe thej&cular technique and sequenced steps 
described in Koppe with the claimed steps of Usigni|||of a second set of X-ray projection 



images to a respective phase of the heart cyclf using j||Uo^ second ECG; finding local image 
areas assigned to the individual vascular segments JMn jhe second set of X-ray projection 
images corresponding to spatial positions of Ijne vas]||r segments in the respective phase of the 
heart cycle according to 1he three-dimensionf stmc||U of the vascular tree; and deterrnining the 
concentration of the contrast agent within the; vascum 
absorption within the local image areas found; 



i 



Additionally, Wink is directed towards a melftiM ot three-dimensional reconstruction 

i tt\t. 

imaging using rotational angiography: j 



aents by evaluating an X-ray 



The presented novel method includes (potion of * surface model of a 
selected segment of interest of thej&diac arterial tree based on 
projections fiom a rotational acquisitio^|nie method has the potential to 
build a model based on every iprojectio||tbat captures the heart at the 
same phase. The combination iof the talailtiad model of the se,pment_of 
interest with the automatic voliimetti^l reconstruc tion of the entire 
coronary tree using all of the adduii^lBi^ieetions. w ithout regard to the 
cardiac -phase, is used for yj ^iflli^a^^ ojf the main vessels of the 
coronaiv tree and to dg tPrrmi'ne th< s 'oplljjfcl w orking view' with reduced 

~i ,^r;+v.^-ki+ +Ua> riop^ trl! lltrJiiri lv rx^^tp. a surface mftdftl 



vessel overlap and without the peed tc ?:ra- 
of the entire coronary tree, thereby redhilsjmg 



the process more useful for real time ^linicil application. (Wink col. 5, 
lines 44-5 8) (emphasis added) 

The objective of Koppe is to "enable[] the iJproduc|i|.<j|i of the blood flow in an object to be 
examined as a function of time" which is accompli!^ by "time encoding of the X-ray image 



Ibniially create a surface model 
reconstruction time making 



2, line 



data set. p (Koppe col> 1, lines 33-37 and col 
describes combining a partial vascular mod* 1 with a 
coronary tree without regard to the cardiac t Aase fcjir 

(WP487234;!} 



! 1 



|i 

ip7-li8). As pointed out above, Wink 

jij ' 

dt>mplete volumetric reconstruction of the 
visualization and optimal working view. 
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One of ordinary skill in the art would not look 



^A^iiaodifying/TcKpe to include the recording 
InTu^tion of EGG signals based on the Examiner's suggested modification of determining an 
optimal view or improving volumetric reconstruction. \ "The TSM test, flexibly applied, merely 
assures that the obviousness test proceeds on the oasis jof evidence - teachings, suggestions (a 
tellingly broad term), or motivations (an equally b>oaa[term) - that arise before the time of 
invention as the statute requires." nnWMr-N&l ifranU^itical, Inc, v Mvlan Laboratories 



2007-1223 p. 11 (Fed. Cir. March 31, 2008) 



performed at a plurality of projection angles; 



Moreover, claims 1-7 include the features! of r^rding a first set of X-ray projection 
images of the vascular tree during various phisespf ajl eart cycle while simultaneously recording 
a first ECG of the patient, where the recording o^theipt set of X-ray projection images is 

i ! hi 



reconstruction of a three-dimensional structure of 
the vascular tree during the various phases ollthejheak cycle from the first set of X-ray projection 
images; and recording of a second set of X-ray pjojeep'on images of the vascular tree during or 
after administration of a contrast agent whilJ a second ECG of the patient is being recorded, 



where the recording of the second set of X-ny p^bjefefeon images is performed at aplurality of 
projection angles. Koppe describes a first tec|hni^ue:i|: r imaging blood flow as a function of time 
as follows: I j' •,'[. 

i !.; :?[; 

The invention will be iUusti^dll^einkfer on the basis of the flow chart 
of a first version of the metho'd ejecting to the invention which is 
shown in FIG. 2. After the initialization; (step 100) and after a contrast 
medium injection, the C-orm l(j is ste^j^ise rotated about its center and 
at the same time a series of m ^C-ra^ prbj action images Dj (for example, 
m=100) is formed, which projection! imiages represent the object 3 to be 
examined and the blood vessels th£t ./ace! present therein and are filled 
with a contrast medium, from cfefifdrjeht jpjerspectives (step 101). The X- 
ray projection images Di constitute ^|tHr|ee-dimensional X-ray image data 



setK. 

During a step 102 which takes place! 



y^j mint; a a^vp * v*- ttluvm w+aw^ j^^ww — , — - 

rafter a further contrast medium iniectibnl the im aging unit 12' , 13' 



acquires a second series of X^avilprbl& tion images Ej from a fixed 



perspective. During the subseqijent 
is made for imaging errors 



{WP487234;!) 



same time or at a later instant 



[!l03 on the one hand correction 
a:e due, for example, to the 



PAGE 18/27 * RCVD AT 4/8/2008 12:50:27 PM [Eastern Daylight Time] ■ SVRiUSP' 



II :!!! 
!:! 1:' 



0-EFXRF4/2 ' DNiS:2738300 * CSID:4404832452 * DURATION (mm-ss): 10-12 



04/08/08 11:56 FAX 4404832452 



PHILIPS MED SYS 



a 



U,S. Serial No. 10/553,770 
Appeal Brief Dated April 7, 200S 



imperfection of the imaging device o| 
the C-arm. On the other hand a ttireei 
R is formed from the X-ray projection 




e : mechanical deformation of 
nsional reconstruction image 
Iges Dj by means of a known 



R is tormea xrom ine j^-iay piuj^w^. « , , . 

London algorithm. In the s#p ^4 ^Reconstruction sub-image R » 
forced from safd reconstruction iJfoL which reconstruction sub- 
image contains, mainly or exclusiW infgrbation concerning the course 
of the blood vessels in the region MP* This reconstxucUon sub- 

< " which are characterized by their co- 
line^ 28&5^><lemphasis added). 



image R' contains q voxels 
ordinates in space. (Koppe col. 4, 



Koppe further describes another reconstruction tephni|ue js follows: 

A reconstruction sub-image R' cWfW|e bbtained in a manner other 
than that described with referende toflFIGB 2j for example, by subtraction 
angiography. To this end, two Us of Xjray projection images are 
formed from different X-ray positions bjgrheans of the imaging unit 12, 
13 that is, once with and once jjritKfeut. iadministration of contrast 
medium. The X-ray projection imagfes offlffiej.two series that are formed 

thm Qiihtracted from One 



from each time the same X-rajj position] are then subtracted from one 
another and the resultant projectionjmi'ag^si.are reconstructed so as to 
form the desired reconstruction 



I 



^ /(Koppe coL 6, lines 3-13). 

This latter technique in Koppe is relied uponlty ifee ^^ ner foT describing the claimed features 
of recording a first set of X-ray projection hinges! of b e| >jascular tree during various phases of a 



heart cycle while simultaneously recording a first|EG© of the patient, where the recording of the 



first set of X-ray projection images is perfo; 
of a three-dimensional structure of the vase 
from the first set of X-ray projection images; 
images of the vascular tree during or after 
of the patient is being recorded, where the red 
is performed at a plurality of projection ang 
the X-ray projection images of the 'two series 



I at aip 
n 



luirility of projection angles; reconstruction 
trjee <3 clrin^; the various phases of the heart cycle 

• I | j ' t 

andjrecf>T<^g of a second set of X-ray projection 

of a contrast agent while a second ECG 




on 



position through subtraction from one anothsx tblfon a 



This is in contrast to the claimed feature of i!ecq|stru itibn of a three-dimensional structure of the 



vascular tree during the various phases of ths h 
images. 

{WP487234;!} 
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;ording|6f the second set of X-ray projection images 
s. Ho\v svfer, this latter technique in Koppe utilizes 
that are ib'nned from each time the same X-ray 



the desired reconstruction sub-imaee 



clfe from the first set of X-ray projection 



H\ 
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VIII. CLAIMS APPENDIX 



1 X-ray imaging device with computer means 
in a coronary vascular tree of a patient such that the vi 
contain a first set of X-ray projection images &f Hfe vag 



ycle, a first ECG of the patient recorded simluaneou#kith the first set, a second set of X-ray 

ministratiai' 
ie,seconcls 

program control which operates in accordanc| wijth tl| jj i_ 



projection images recorded during or after administrate bf a conti ast agent and a second EC G 
of the patient recorded simultaneously with thfeseconi 



0020 



1 



:h is provided for visualiziDg blood flow 
aliiation is effected based on data which 
ilar tree in various phases of a heart 



on! I set; which computer means comprise a 
I wJth 4 | following method steps for determining a 



!thm a three-dimensional structure of the 



:!!:: 



time-dependent concentration of the contrast agent wi 
vascular tree: 

reconstruction of the three-dimensional structj^f the vascular tree during the various 
phases of the heart cycle using the first set ofk-ray pi | ji^tion images and splitting of the 
structure into a number of vascular segments;;! j jj 5 ;j t ; 

determining the time-dependent concent^ itioij «>|&e contrast agent within the 
reconstructed three-dimensional structure of the yasci | air tree by 

aa) assignment of the second fet.pf X-&jf projection images to a respective phase 
of the heart cycle using the recorded secopd EjJMh;' 

cjltoithe individual vascular segments within 

1 n 



bb) finding local image areas assigne 



the second set of X-ray projection images corresponding to spatial positions of the 



vascular segments in the respective phase i 
dimensional structure of the vascular ire^s; [ I 

cc) determining thejconcentratioB of 

jj) . 

segments by evaluating an X-ray absdrp$ion 
method step bb); and |j j 

visualization of flow of the contrast 
vascular tree according to the time^dependeiifcictinc 

; i| I \L ' 

recording of the first and second set of X-rayJprojeci 
projection angles. 
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(contrast agent within the vascular 
the local image areas found in the 

i the three-dimensional structure of the 
ion of contrast agent, wherein the 
images is effected at a plurality of 
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2. X-ray imaging device as claimed in claim! 
images is recorded during or after the adminis -Ration of 
fills with the contrast agent and then the first sef ,pf X-: 
vascular tree is completely filled with the contr^ age* j 



3. 



X-ray imaging device as claimed in clairn 1 
first and the second set of X-ray projection images pf ti 
under various projection directions and means fck : p 
recording of the first and second sets of X-ra|pr| jecti^ 



4, X-ray imaging device as claimed in c 
such that during or after the administration o:' 



projection images is recorded while the vasddarj?tr^e 
the first set of X-ray projection images is iteiqdEdj 
with the contrast agent. 



5. X-ray imaging device as claimed in claim 2 3 
arranged such that the recording of the first dndjSeco; 



plurality of projection angles is by means of cofy 



ll, whjrein the second set of X-ray projection 

jig contrast agent, while the vascular tree 
projection images is recorded after the 



X-ray imaging device as claimed in h, 



such that for reconstructing the three-dimensio^ ktn |jije of a computer-aided modeling of the 

■ • ' q| ier'asat^inical structures contained in the first 



vascular tree is effected while eliminating the 
set of X-ray projection images 



■IWP487234:!) 
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6i comprising means for generating the 
icbronary vascular tree of the patient 
Hjlnig the ECG of the patient during the 
j images. 

iin. the computer means are arranged 
ilt-iagent the second set of X-ray 
JsHvitb contrast agent, and subsequently 
qwhich the vascular tree completely fills 



Lerein the computer means are further 

I; i '-\ 

!set of X-ray projection images at the 
rotation X-ray imaging. 



ijsrein the computer means are arranged 



•iii 
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7. Computer program for an X-ray imaging djevice rah 

coronary vascular tree of a patient, wherein tie cd|npu^^ receives as input variables 
data which contain a first set of X-ray projection imagds >- 

a heart cycle, a first ECG of the patient recorded |niulS^u S ly with the first set, a second set of 
X-ray projection images recorded during or after the ac 
second ECG of the patient recorded simultaneously wi| 
program on the computer means of the X-ray ; im^ging'j 
which operates in accordance with the followngjmethcj 



castration of a contrast agent and a 
]||ffie second set, which computer 
\lce implements a program control 
steps for determining a time-dependent 
fcjnal structure of the vascular tree: 
reconstruction of the three-dimensional ^ctiM|the vascular tree during the various 

%tion images and splitting of the 



E)022 



^ •Visualization of the blood flow in a 

i; 

If jihe vascular tree in various phases of 



concentration of the contrast agent within a threOj;dim< 



phases of the heart cycle using the first set of X-ray 

structure into a number of vascular segments; .;!; 

>] 'ill . 

determining the time-dependent concentration 
reconstructed three-dimensional structure of the # 

i • .*'! 

aa) assignment of the X-ray projection 



j|ffie contrast agent within the 



9il'!< J 



;es of tbe second set to a respective 
ECG; 

i'e individual vascular segments within 
the X-ray projection images of the second set SkS'|orrespond to spatial positions of the 



phase of the heart cycle using the recorded : 

bb) finding local image areas -assigned! m 



vascular segments in the respective phase oft 
dimensional structure of the vascular trej^; 

cc) determining the concentration! of 

i-'i! 

segments by evaluating an X-ray abpbrptjon 
method step bb); 

visualization of flow of the contrast 
vascular tree according to the time-dependent cjij|ncenj 
recording of the first and second set of X-ray projectij 
proj ection angles . 



ageijtthrc 
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ii>n of the contrast agent, wherein the 

J|! 

Ippages is effected at a plurality of 
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8. X-ray imaging method for visualizing reload flo 
having the following method steps: j ; | 

a) recording a first set of X-ray projectjori||iinagi 
phases of a heart cycle while simultaneously r^ffding 
the first set of X-ray projection images being pei^rta 

b) reconstruction of a three-dimensional ; 
phases of the heart cycle from the first set of Jfr& pro 
structure into a number of vascular segments;| 

c) recording of a second set of X-Tay proj 
administration of a contrast agent while a seconc lECG 
recording of the second set of X-ray projection images 
projection angles; 

d) determining a time-dependent conceiji 
dimensional structure of the vascular tree as reci 

aa) assignment of the X-ray projection j 
phase of the heart cycle using the recorded se< 

bb) finding local image areas ^signed 
the X-ray projection images of the secoi|l set < 
vascular segments in the respective pha^jf ?f 1 
dimensional structure of the vascularjl 

cc) determining the concentration of tl 

i i : 

segments by evaluating an X-ray abspr - 
method step bb); 

e) visualization of flow of the contrast a^ent '• 
the vascular tree according to a time-dependpnj; 
method step d). 
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a a coronary vascular tree of a patient 



o$the vascular tree during various 

5rst ECG of the patient, the recording of 

iCa plurality of projection angles; 

r ; y j 

ijof the vascular tree during the various 
ii!k>n images and splitting of the 



iges of the vascular tree during or after 
'Mie patient is being recorded, the 
ling performed at a plurality of 

I 

jljhe contrast agent within a three- 
in the method step b) by 
Iges of the second set to a respective 

idj]ECG; 

ie individual vascular segments within 
». Jsponding to spatial positions of the 
^it:art cycle according to the three- 

contrast agent within the vascular 

f i ii 

ilui the local image areas found in the 



the three-dimensional structure of 
'ation of the contrast agent determined in 

r 
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9. X-ray imaging method as claimed in claim 
images is recorded during or after the admimstratipii 
fills with the contrast agent and then the first set 
vascular tree is completely filled with the contrast! 



10. X-ray imaging method as claimed in c 
first and second set of X-ray projection imagejs 
imaging at a plurality of projection angles, 



►n-of ^helbontrast agent, while the vascular tree 
otx-rai injection images is recorded after the 
tagent! 



.am 



is 



12. X-ray imaging method as claimed in 
vascular tree* with elimination of other anatomical. 



projection images, is effected to reconstruct the tbieie-dimpnsional 



cilairn&j, Jwheirein a computer-aided modeling of the 
jstaucttiks contained in the first set of X-ray 
structure in method step b). 
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IX. EVIDENCE APPENDIX 

None. 
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RELATED PROCEEDINGS APPEI^P 

None. 
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CONC^WSION 



For at least the reasons given above, cljdmi 
and are thus allowable. The Applicant requests 

claims. 



Dated: 
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121027 



12 define patentable subject matter 
of the rejections and allowance of the 



submitted, 
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